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PE314ME
Eposuja eetwnuutma u iyjuuuu moKo6u, ca nocnedur4aua rcoje ux npame, npedcmaenajy ee-

nuKy onacHocm za npuepedHu u h1)nmypHu paseoj, Kcto Lt 3a dpyutmeo y qeruHu. Epdcrco-nnauuu-
crco nodpyuje Cp6ujejycrcuo od Caee u,(yuaea, npema ceojuu npupoduuu KqpaKmepucmuKarvta,
epno je nodnocrcuo eposuju 3eMJburuma. Ha mepumopuju 6pdcrco-nnaHuHcKoe nodpyuja Cp1uje
dotvtuuaumuu cy npo4ecu eodue eposuje.

Ocuoeuu Qaxmopu eeHe3e 6yjuunux npoqeca cy ucmu rcao y cnyuajy epo3uoHux npo4eca.
Iloped npupodwe eeonopfuonoutKe, zeo,ttoutKe, nedonowxe u i4emeoponouxe npeducnosut4uje
uercoz nodpyuja sa nojaey o6ux npoqeca, Ha tbuxos pctseoj npecyduo ymwte HenosoJbHa uHme-
parc\uja npupoduux u aHrnponoeeHux qwtumtqa. Ifoce6uo mpe6a ucmaltu da ce ca paseoje:vt
eposuottux npoqeca uumeusueupajy u 6yjuuuu npoqecu. Ca nparcrnuaHoz ecneKma, eeoua je
aacrcHo d .e$uuucamu cyutmuHcku oncee jeduoe epnuoHoe u 1yjuuuoz nodpyuja, u.twajyltu y eu-
dy u yspoxe u nocneduqe o6ux npo7ecct. To je noce1uo 6umuo ca cmaHoBuuma ypefierca oeux
nodpyuja, Kao u pa3zpaHwretba dotveua nojeduuux eodonpuepeduux duc4unnuHay oKnupy osux
aKmurHocmu. Y pady lte 6umu npuKa3qHu docadawtbu Hanopu Ha 3crycmaslbaby eposuoHux
npoqeca u cltatuetuy utmema od 6yjuuuux nonnana u Mepe rcoje mpe6a npulvteHumu da ce oeu
Qarcmopu pusuKa yMatue.

Knyvne pevu: 6yjuune noma6e, epo3uoHu npoqecu,Qarcmopu pu3uKa, rnepe 3aurmume

SUMMARY
Soil erosion and torrential streams, with consequences that follow them, represent a major

threat for economic and cultural development as well as for society as a whole. Mountainous
regions in Serbia south ofthe Sava and Danube, due to their natural characteristics, are highly
susceptible to soil erosion. Wqter erosion is the dominant process in these regions.

The mainfactors of theformation of torrential process are the same as in the case of erosion
processes. Besides the natural geomorphologic, geologic, soil and cltmate predispositions of
the area to these processes, the interaction ofnatural and anthropogenic factors also greatly
influences said processes. It should be noted that torrential processes intensifu with the
development of erosion processes. From a practical perspective, it is important to define the
scope of erosion and extent of areas susceptible to erosion, having in mind the causes and
effects of these processes. This is especially important from the point of planning, as well as the
separation of the domain of individual water management disciplines within these actiyities.
This paper presents the efforts at stopping erosion and reducing damagefrom torrentialfloods,
as well as measures to be implemented to reduce these riskfactors.
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1. )rBOI
Epo:uoua u 6yjrauna uo4py.rja o6yxnarajy uajnehu

Aeo repr,rropr{je Cp6r.rje, urro je ycnoBJbeHo rLeHr.rM reo-
uop$olourxu*r KapaKTepr,rcrr{KaMa. Bp4cxo-nnanuncra
noApy'rja, rcoja ce npocrr{py na 3/4 cpucre repnroprlje,
r4Majy rprrpoAHy npeAr,rcrosuqr.rjy :a pasnoj epo3r.roHr4x

w dyjvu:aux npoqeca. Ona no4pyuja cy cKopo y qenr{-
HH 3axBaheHa epo3HOHHM rrpoqecHMa, npH qeMy ce Ha
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rroJroBuHlr yKynHe noBprrrr{He janra jaur,r r{HTeH3HTer
epo:nje. C ap)rye crpaHe, 6yju.rnu npoqecu cy ycnoBJbe-
Hu pa:nujeuorra xn4porpaQcKoM MpexoM y 6p4cro-una-
HlrHcKIrM pen4oHrrMa.

C o6snpou Ha pacrpocrpaneHocr 6pgcro - rrJra-

HrrrrcKr4x roApyvja y Cp6uju u pasrrajeuy xraaporpa$cry
Mpe)Ky, 6yjlrvHe norrJraBe ce jannajy Bpro rrecro, cKo-
po cBaKe roAHHe. Kao ruro je uo:naro, reHe3a Benr.rKrrD(

BOAa Ce O4nUja y rOpBeM leJry cnr{Ba, AoK ce norrJraBe
janrajy y peqHr,rM AoJrHHaMa, y AoEeM rory. V Be3!r ca
rHM, rpe6a ucrahu Aa AoBr4 roKoBH sehzHe 6yjNvnrur
BoAoroKa y Cp6ujw, ca pa.:urjennM peqHHM AoJrrHaMa,
urraajy nenuru coqujalHu r,l [pr.rBpeAHr,r suavaj. V onurra

AonrrH€IMa ce HaJra3r{ BeJrr4rrl 6poj rpa4cxllx r{ ceocKr,rx
Hacerba, rcao H snavajna cao6pahajna ranSpacr"pyrTypa.
Behuua pequrlx AonraHa HMa noJborrpr.rBpeArry HaMerry,

.qoK ce nopeA HaceJra rrecro Hruriue u lrH4ycrprzjcre
soHe. To 3Haqu.qa nornaBe yrpoxanajy BeoMa BpeAHa

Ao6pa y npuo6ary - HaceJba, cao6pahajnuqe, noJr,o-
rrpr.rBpeAy ra rugycrpuj y.

Cnar<a 6yjuvua [oruraBa rrprrrrr4maBa rnauajny urre-
Ty y perrHoM npuo6a-my. V cnyuajy Ma6r{x r43rrlrBaua
BeJrr,rKr{x no4a 6yjuvHlrx BoAoroKoBa, ruTeTe Hr{cy TaKo
BeJrr{Ke. MefyTrrvr, noBpeMeHo ce y 6yjr.rvnnu no4pyujn-
ua Cp6uje janrajy u:yserno BeJrr.rKe rroruraBe, ca BeoMa
og6rmnuu nocJreAnrlaMa. CseAorlu cruo 6yjuvuzx no-
rrrraBa r43 *taja u cenreu6pa 2014. roguue xoje cy nane-
re raracrpo$iurHe rrrrere y npeKo 30 nacera H rpa.uoBa
rrrrlpoM Cp6uje, KaKo Ha noJborrpr.{BpeAH}rM rroBprlr.rHa-
Ma raKo u ua lrH$pacrpyKTypr{.

Konrpola epo3r{oHlrx u 6yjwuwax npoqeca r4Ma

BeJrr.rKrr npr{BpeAHra r.r ApyrrrrBeHn sua.raj. Epo:njoru
3eMJburuTa u 6yjuvnr.ru florrJraBaMa je 5npoxeHo rr.r-
trre npr{BpeAHrrx rpaHa u o6nacru (eo4onplrnpe4a,
noJbonprrBpeAa, rxyMapcrBo, cao6pahajna r{ KoMyHrur-

na uH$pacrpyKrypa u Ip).y cnaroj og osux o6racrlr
npegy:nuajy ce uojegnne Mepe 3arurr.rre o4 epo:uje u
ypefema 6yjuunux roKoBa, Hapoquro y cnyvajy neher
crerreHa yrpoxeHocrr{ KoHKperHor noranr,rrera. TaxaB
rapqujaJrHl.r nplrcryrr zarnrvrrr og eposvje u 6yjurJa je
y HeKr{M cnyrajewrua HeMrrHoBa}r H orrpaBAa.rr, nororo-
By KaAa je neouxo4no ypreHTHo peuraBame npo6neua.
Mefyrrnu, cacnuu je rBBecrro Aa 6u uuoro eQuxacnzju
H parlr4oHaJrHuju 6vto rdHTerpanHr,r npr{cryn rrporr{Bepo-
3HoHoM ypeleny qene repr4ropuje Cp6uje. V cxnony
TaKBor r{HTerpturHor KoHqenra, rpe6a jacuo carneAarr4
uorpe6e u rrHrepece BoAorrpuBpeAe.

2. @EHOMEH FYJI{IIHE NOIIJIABE I4 EPO3IIJE
3EMJbITIIITA

Byjlrvue [onJraBe u eposuja 3eMJbr,rrrrra cy Hepa3-
guojuoe rpr4po,4He nojane roje cy o6:rurosane perre(p

AzrneKo upe uojare xnBr.rx 6uha sa 3eu;ru. I{:paxeuo
.{enoBaEe KJrrrMaTcKo-MeTeoponoIIIKI{x qLlHHIaIIa, KaO

rrrro cy rrrlycroBrzre Kr{rrre H onyje, u:a:unajy 6yjuuue
norrJraBe, roje ce rr,raHn$ecryjy pasopnoluhy, BeJruKoM

6p:uuorrr HacraHKa u nparxohou rpajarca. Ca 4pyre
crpalae, nocrojra HerrprzMerHo .qeJroBarue Krrr.rMarcKrzx
trHHr,rnarla xoje ce rrrarul$ecryje Kao npoqec epo:uje
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3eMJbr,rrrrra. Eposuja je cuopa u ura6uje npr.rMerua Ao
TpeHyrKa KaAa orontl qr{TaBe nor<pajrane, ApxaBe r,r Ae_
JroBe KoHTr4Henara. TparoBr{ r[rBr,rJrrr3arluja roje cy He_
crane ycneA ,qeJroBana epo:nje lprrc]THrr cy y qeJroM
cBeTy.

Eposraorur npoqecu cy reruKo [pr4MerHr{ r,t cnopr{ !r
najveruhe ce roncra:ryjy reK KaA ce orone BennKe noBp-
rrruHe, a ra4a npo6nev eporuje nocraje rerrrKo peiluB.
36or uporraeue MrrKpoKJrrrrMarcKr4x oco6r,rna [olpy.da
ycrrocraBJba ce HoBr{ penfl{M naAaBr4Ha, a o4nmyje ce
cMaBeHLrM yKyIIHLTM KOnr4q[HaMa naAaBr4rra Ha rro.tr_

pycjy, anu ra qeurhr.ru Kr4ruaMa BeJrr{Kor r.rHTeH3r{Tera H

Ayrr,rM cyruHr.rM nepr{oAr.rMa. Taxo ce nocr).rrHo crnapajy
rrycTrrrbe.

Epo4npame (Hajeaane) 3eMr6r.rrrrra ce ocrnapyje
najupe repMHrrKLIM Hanpe3ameM, jep rnara, Mpa3 r,r ro-
[nora nocrynno gpo6e 3eMJbrrrure ra upnnpeuajy ra
3a Kr{ruy u Berap rojr.r uorpehy :4po6reH rraarepujan.
Csaraxo Aa cBaKa Kr4ila urv nerap nerr,rajy AoBoJrHo
enepruje .4a rroKpeHy npr{npeMJbeH rr,rarepujan. Hapo4
je cnaroj Bpcrr,r Kr{rue r4 Berpa Aao uMe roje ux KapaK-
Tepr,[xe. Craur]rea Kr{rla oporuaBa 3eMJby }r nerrr{ ce 3a
o4ehy, iurr.r He 4aje ur,maran onrqaj. flnaxa rr,rrua je Hetrr-
To IrITo cBaKr{ noJbonprrBpeAHr{K xenu, jep roroBo cBaKa
KarI KI{[re 3aBpIIII4 y 3eMJbr,rrnry u jeasa Aa prMa HeKor
noBprutrHcKor orraqaja. flJbycar je epcra jaxe Kr{rue Be-
JrrrKor r{HTeH3r4Tera, reher o4 30 mm Ha car. Te nrzure
r,rrrrajy newrry eueprujy y1apa.KraurHe Karrrr oBe Bpcre
rr,rma rarr,rajy [peqHr.rK og 1,5 mm Ao 7 mm u cnaxa rau je
npojerrul rojn ua 3eMrby naga 6psr,ruona oA 3 4o 6 m/s
(cruna l). flpocevau npeqHr,rK Kalr4 y raKBuM rrauraua je
oro 3mm y ycnoBlrMa Harrre rgrl4Me. Ha cnuqu je npr.rlca-
3aH yAap Kr{ruHe Karrrl o noBprxurry 3eune. flpnc rrrro ce
npnlrera jecre BnAJbtrB eQercar pa3apa6a.

Cnurca l. Vdap rcuwue Kanu o mno

Figure L Raindrop impact
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Torona [JbycKa cBaKe ceKyHAe Ha 3eMJby rraAHe oA
10 qo 30 ToHa raKBr4x npojerru:ra uo km2 noBprrruHe.
Karo je [oBprxr{Ha rr4[r.rrrHor KrrrrrHor o6naxa xoju u:-
p]'qyje nJrycKoBr.rre naAaBr.rHe Hajveruhe oro 10-30 km2,
nuje reuro r.BparryHar[ yKynrry Konr.rqrdny ilane BoAe.
llrycronu epogupajy H paBHo 3eMJbr.rrure, a Ha crpMoM
cKopo cBa nana BoAa o:rnve aajeguo ca HaHocoM, qaK H
Ha nornyHo cyBoM r.r BoAorrpolycHoM 3eMJbr.rrury. Haro
To r43meAa Herornqno, rpe6a cxnarlruu Ia 6ez olzupa
Ha BoAonponycrJbr{Bocr n cynohy:enaJbulrrra, orr4qe cBe
oHo ruro [peBa3r.rJra3rl rvroh ynujarra. Taro y HarrrrrM npe-
AenrrMa unje perra nojana 6yju\aHa [ecKoBr{rrrM repe-
unua noju urraajy najnehy uoh r.r 6p:ltry ynujawa.

3. KPATAK IIPETJIEA BEJII{KI4X EYJIIIIIilIX
TOIL]IABA Y CPEIIJI4

Cp6uja je npupo4no npe4o4pefeua 3a HacranaK
6yiuua n 6yjrunux [orJraBa. Pe-rre(p, reoJ]orrrKa uo,EJro-
ra rroAJro)r(Ha eposuju, KJrrrMa KapaKTepucrtrqHa rro Kr4-

uaua jaror r{HreH3rrrera rr AeJroBrr 3eMJbe y rojurraa ce
jan-najy jaxu nerponu, cBe ro je npe4ycnon :a nojany
6yjaln, He caMo y rrJraHuHcKr4M npeAerrr{Ma, neh r.r y pan-
HHqapcKr,rM.

Eyjnqe Hr,rcy cBpcraBaHe y npo6neu cBe AoK cy
yrpolKeue BpeAHocrrr 6une lra.ne. Pasnoj )Kene3Hr{qKe l{
rD/THe Mpex(e ycJroBtro je ,,ocnajame" pe{HIlx AoJrrrHa y
rojurua cy rpafena qrrraBa HaceJba. Eyjuqe cy ycnoBrrne
I,I r.BrpaAny o6jerara sa:arrrrrrry o4 6yjravHnx ronJraBa,
ruro je racnlrje lpouprpeuo r4 Ha paAoBe 3a 3arrrrrrry oA
eposraje.

Jbyyny rro3HartrM 6yjr.rHurrr no4pyvjurr,ra na roju-
ua je usrpafeH 3arrrrrrrHr{ cr4creM 6uln cy y6elenu ga
cy sarurraheHrz og 6yjuqa. To je goneue r.r 6puo raqHo,
iulr cEIMo go nojaea [o[JraBa roje cy [peBa3rrurne Hr,r-

Bo 3arrlTrrrHor ctrcreMa, npojer<ronauor :a reponarnohy
nojare croroAr{rrrme norurane (l %).

Eyjuqe cy HaHoclrne rxrere y AenoBrlMa Cpluje
xoju cy 6unu norpnreHr{ MarbHM o6nuolr 3arurr{THrrx
clrcreMa. O rlru 6yjravnuru [o[naBaMa yrnaBuoM cy
I,I3BeruraBaJra cpeAcrBa nn$opullcama, aJrrr je cncrevr
enn4euquje urrera 6uo raKaB .qa cy perurcrpoBaHe ca-
Mo rrrrere BeJrHKr{x ra raracrpo$anHr4x p€BMepa. la cy
rojurr,r cnyvajeM perprcrpoBaHe cBe rurere, 6e: o6:npa
Ha ro KoJITIKo M€ure oHe 6nle, EvxoBe roAHIuEe cyMe
6n 6une BeJrr.rKe. 3aro cy y crarucruqKe noAarKe yBp-
nrheur.r caMo rroAaur.r o ucnnahennM rureraMa no ocHoBy
ocnrypaw-a. C o6:uporr,r Ha nonr4rr4Ky ocrrypanajyhr.tx
ApylrrraBa Ia y ocrroBHo ocr4ry)ame o6jerara oA rnrera
He yJra3r.r ocurypame oA peqHux u 6yju.rHux [onJraBa,
HeIo TO OcHrlparbe c[aAa y AoAaTHa Oonrypaba, cTa-
HoBHr{rurBo y orpoMHoM 6pojy n nnje ocnryparano
cnoje o6jerre oA rrornaBa r.r 6yjuqa.

Jacuo je Br4AJ6r4Bo 4a ce 6yju.rue nolJraBe qeurhe
jaerajy na nogpyujlnura roja cy HeAoBorbHo o6yxnahe-
Ha paAoBr{Ma sa lpeferre 6yjnlta r,r 3arnrrrry o4 epo:r.rje,
aJIH Aa rrMa H KaracrpoSa,rnux 6yjuunux rrorr;raBa Ha
BoAororlr4Ma roju cy cpa3MepHo 4o6po norpuBeHrr 3a-
IIITr{THr4M paAoBr,rMa.
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llrrarre je o4ar<;re rroqerrr ca [pr{Ka3oM 6yjrunnx
rrorJraBa Koje cy noralane Cp6ujy. Tpe6a cxnaruru
ga je npo6neu 6yjuria nocrojao oAyBeK, anu rer ra je
nojana xcene3Hr4rle rBHeJra Ha [oBpruuHy. Hauue, Ao ror
Tpen)"rKa Ko[HeHr,r rpaHcnopr je o6an-rran 3anpexHr.rM
KoJrr,rMa u KapaBaHLrMa roBapHr.rx xl,IBorrj6a. Eyjrzqe cy
vra4a npeKuA€rne nyreBe, aJrr4 HlrKoMe nuje cvera-no 4a
caqeKa AaH-ABa Aa ce nonpaBr.r nyr cpyueu 6yjuqou,
jep ce 4nenuo flpena3uno ABagecer Ao rpr.rAecer Krrno-
Merapa. Tagaunlr nyreBn Hrrcy Mopiuu4 4a ucnynanajy
crpore rexHnqKe ycnoBe xoje je HaMerHyna xeJre3Hrrrla.
Tpace xel*Hr{qKrax npyra cy [ocraBJbaHe yrnaBHoM y
peqHuM AoJrHHaMa, uro je ycloBrrno 6psy yp6auura-
\Lriy v 3ay3uMa6e perrHr{x.{onr{Ha. Moropulr cao6pahaj
je Harvrernyo rcrpaArby HoBr{x nyreBa roju cy, Kao r4

)r(eJre3Hr.rqa, npeceKJrr4 6pojne 6yjuqe lr cTBopr{Jrr{ MecTa
roje je cBaKrr Hiu.rJrasar 6yjuqe pluuo.

Ca4arume crane epo:uje pe:ylrar je pa,qa Ha npo-
rrrBepo3r.roHoru ypeleny u ypefemy lyjurya y neplroAy
oA Brrrxe geqeHuja, rojurra je ocrBapeH BeJrlrKr{ HarrpeAaK
y oAHocy Ha repr{oA oA npe neAecer roArrHa. llpoceuau
r.rHreH3rrreT eposr.rje cuanen je sa jeguy, a y HeKr4M noA-
pysjrrMa rr 3a ABe rareropuje. Kaxo je eposzja nojana
u flpouec roju yrex nocroju, oApxaBabe caAarxmer
crana 3axreBa oApxaBarLe nocrojeher cucreMa 3aruTr{-
re, a no6olsura6e crama 3axreBa AonyHcKe pa4one. peu
je o pa4onurr,ra rojn ce H3BoAe 4eqenujaua u HeorrxoAHr4
cyjep ce ruavajHa rrpocropa Hanasejour yBeK noA npo-
uecuMa oA eKcuecr{BHe Ao cpenbe xareropHje epo:uje.

Y: cse ro [perr.r craJrHa onacHocr Aa ce ycneA
HeoApxaBana nocrojeher crrcreMa rrporr4Bepo3noHe
3arxrure u ug6erasag-a npHMeHe aAMuHr{crparr4BHl4x
Mepa Ha epo3r{oHoM noApysjy unreuslrnupajy epo3r.ro-
Hlr [poqecu ca cBr{M upobnevnva roju nx rrpare. }Is-
BprueHr.rM paAoBr{Ma H [pr{Me6eHuM MepaMa caHrrpaHe
noBpIuI{He cy caAa } {I,IEeHe BLICOKOTTpOAyKTT{BHr{M 3a
rroJEonprrBpeAHy rrpor{3BoA6y, noce6no nohapcrno.
Je4uocranuuje perreHo, paAoBr{ na ypefeny 6yjuqa
(nperpaae, rp€troBr{, perynaqr,rje r,r Apyro) cnyxe Kao

,,Kocryp" crdcreMa u cnpevanajy [poMeHe y 6yjuvul,rrr
Koplrrr{Ma, a 6uolourru r,r 6uorexnn.rxu pa4onu (no-
rxyr\{JbaBarsa, 3arpaBJlHBaEa, noAr,r3ane nohnaxa ra

npI{MeHa a.{MHHII0TpaTI,{BH!rX [pOTLIBepO3IIOHHX Mepa pr

Apyro) npe4craurajy,,o4ero" r4HTerp€IJrHe 3arrrrraTe oA
6yjrua r.r epo:aje. Kao urro caaru uarepujan nva cnoje
lparrHue H3ApxJbr4BocTr.r, TaKaB je cryvaj u ca 3aruTtrr-
Hr{M c}rcreMrrMa nporr{B 6yjnrJa u eposr{e. Te rpanuqe
H3Ap)crbr{Bocru 3aBrrce oA rrpoluca Ha ocnoBy rojnxje
npojerronan 3arrrrr.rrHr{ cucreM, Kao lr creneHa usrpafe-
HOCrlr ClrcreMa, oAHocHo o,q Tora y rojoj rraepuje cHcTeM
3aBprueH. V Cp6uju je BeJrr{ru{ 6poj rarnux cncreMa Ao-
6po upojenroBaH, €urn unje :anpureu H3 MHorHx pur3Jrora.

llocne cnare nehe 6yjuvne [o[JraBe rcojaje na.ruuu-
Jra BenrrKy urery paleue cy aHaJrr43e uuju je \un 6uo aa
ce yrBp,u4 uocrojame HeKe oAroBopHocrr.r. Hajveurhe ce
4oralano ro 4a uuje 6rano npequsHnx [oAaraKa o Kr.rrua-
Ma, rra nlrje npeocrajano Hr{rura Ap}To Ao rpy6e npoqe-
ne. CaqameHaje perpocnerrraea 6yjnunux nonnana roje
cy HaHene BeJrr{Ke rrrrere roKoM rrocJreAnr{x,qeueHr,ria.
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Maslrx 6yjuvnux flonnaBa noje cy yuuunune je4ny unu
gre ryhe, cpyrur{ne MaEe BaxaH Mocr, yurlrurr{Jre HeKo-
JrlrKo rrr{Ba 6rano je 6el6poj r{, Ha)KaJrocr, sa mux :najy
cauo orurehenra, r<ojra )TJraBHoM uucy 6ulu oc[r)4paHr{,
rra HH Ha raj uavuH HeMa eBr,r.4eHqr.rje ru.rera.

3.1. Ilon.lane Ha Kop6eeauroj peqn

Kop6enavra pera je 4ecHa rrpt4roKa JyNHe Mopare,
y xojy ce yrraBa KoA Bpamcror llpu6oja. Eyjuvuu ra-rrac
ua oroj peqfi ce Soprr,rrzpa Ha naArrHaMa EecHe ro6une
a 4o yruha y Jyxlry Mopany ce cnyrrrra cKopo xr{Jba-
.qy Merapa. floapunna cJrrrBa oBe 6yjqe je oro 90 km2.
Ona peraje 6una Hohna rraopa 4eqeuujaMa Kaxo craHoB-
Hr{rurBy r{ [pr{Bpelr4, raKo r4 nporran6yjuvuoj crpyqra.
9ecro je npeKr.rrana cao6pahaj Ha xere3Hutrroj upysra
Eeorpag-Cron"ne. Byjuune rperpa,{e cy ce ttoKrt::Lre
Kao HeAoBoJbHe r,r HeKoJrnKo flyra cy pyrrreue sajeAHo ca
xere3HrdqKuM MocroM. lre 6yju.rue rrorrnaBe na oroj
perlu cy uruane cnoje reruKe nocneAr{rle.

23. jym 1963. roar.rHe cpyrxena cy ABa oA rpr{
Mocra rrpeKo Kop6enavxe pexe, roja je vecro MeEaJra
rrpaBarl reqena. Tou npr,rnurorra je yHuurreHa ra je4u-
ua npornn6yjr4qHa rperpana. llnaHrapauo ux je nnrue,
uefyruu, u:rpafena j e cauo jegna.

26. jyna 1963. ro4rane Crconre je noro4uo nara-
crpoQamru 3eMJborpec r4 Trl cpyilreHr,r MocroBr4 cy yclo-
pr4nr,r AocraBname uouohu. V ro nperrae je KaMr,roHcKr,r

cao6pahaj 6uo cpa-:uepHo cnop lrjoul nuje 6luro ayro-
rrym. Fyjuunv rarac He Mox(e Hacrarr{ 6es jare rr,rrue,
uelyrnu, Huje4ua oA KrrruoMepHlrx craHrrqa uuje peru-
crpoBiura Kr{rrry HH Tor, a Hr{ rrperxoAHt4x 4ana, jep cy
KrrrrroMeplr 6u:luua nenNroj yAilJbeuocrr,r oA cJrr{Ba.

Plrleme Mocra Ha Kop6enauroj peqr,t ce AoroAr4Jro
15. uaja 1975. rogulre, Kao rrocJreAr{rla Mnire npo[ycHe
Mohr,r 3a roJrr{Kr.r 6yjvrmu ranac. Mocr je cpyruen Heno-
cpeAHo rrpe Har4nacKa xeJre3HrrrrKe rounosr,rqr,rje, ruro je
r.{3a3BaJro peKop,uaH 6poj ny4crrzx xpraBa, [poy3poKo-
nanror je4norra 6yjra.rnoru norrJraBoM. Tparuuan 6unauc
one necpehe 6uo je 13 rry4crcrax x(praBa, F orpoMny
rraarepujanny rxrery (clura 2).

Cnurca 2. Pywe*e uocma na Kop6eeavxoj pe4u

Figure 2. Bridge collapse on the Korbevaika River
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C o6:upou Ha ro Aa ce Ha Kr.rruoMepHr.rM craHr,rqa-
Ma He peryrcrpyje unreusurer naAaBnHa, Moxe ce cirMo
npernocTaBr4ru 4aje ruura 6una KparKa, alujaror uu_
reH3rrrera fiep rarcre naAaBr.rHe najveurhe npoy:poryjy
6yjravHe uonnane).

Kop6enaura peKa crraAa y xr,rAponoruKr.r Her.r3) reHe
cJrr4BoBe na rojuua ce He Bprue ocMarpama r4 Mepena,
Ilrro Baxo{ uI Aauag, rra cy y o6a crq.vaja rcBprxeHe caMo
rrporlene Ha ocHoBy cHr,rMarba crama. Je4una npoMeHa
je y rorvre urro je 6yjuuuo Kopr4ro perynrdcaHo y 3oHrz
xeJre3rrrrrrKe npyre u nyTa r,r rrrTo cy y cnr4By trcBprue_
Ha Beha [ouyt\{JbaBama, atu je rrr4rarbe ogpefunana n
geSunucama MepoAaBHe uojane r{ creneHa cr.rypHocrrr
cucTeMa u AaJbe ocTuuro HeperueHo.

3.2. Eyjnuua [orrJraBa Cejanu.rrce pene 1983. r-oArrHe

CejaHr,r.rra pera je uana 6yjravHa [prrroKa Jyxne
Mopaoe, rroBprur{He cJrr4Ba oA oxo 12 kmr. Ona jb 2. jy-
na 1983. ro.qr{He 6yjrzunorr,r noruraBoM HaHeJra BeJruKe
rurere yp6aHoM AeJry Baporuuqe lp4eluqa. florrDrno
je ynnu'reu Tercrrznnu rou6ranar. Ilperraa noAaUrdMa
MeTeopoJlouKrrx ocMaTpana, )'K)1rrHe fla,qaBrrHe xoje cy
nperxoAr4Jre 6yjruuorra rzrnacy rr3Hocr{Jre cy oKo 90 mm.
Kuua je 6r,rna penarneHo KparKor rpajana (ono 3 cara)
u nplo jaror rrHreH3r{rera. Ananusorvr je gnpleuo 4a je
aeponarnoha nojane re Klrrue 6rana je4norrl y ABe crorrr-
He roAr{Ha (0,5 %).

Ananuse cy rarole norBpAr,rne 4a je paur BeJrrrKr.rx
noAa 6rao y Ht4Boy nojanrsranarra je4uorra y croTr,rny ro-
AHHa, rrrro je Ar4peKTHa nocJreprla H3BeAeHr.rx rrportrBe-
po3r4oHnx paAoBa, xoju uracy 6nnu gosornu.

3.3. EyjnuHa rrorrJraBa Ha peqr B.nacnnu 26, jywa
1988. roAuHe

Pera Bnacuna je neea [prrroKa J;mne Mopane, ca
noBprrrr4HoM cnr4Ba oA oro 900 kmr. fopmu Aeo cJrvBa,
Ha o6ponquua nJraHr{He Ileuepnlrr, o4nuryje cc KapaK-
TeprrcTrlFrHrlM rrJraHr4HcKrrM pe$e$orra. Y cnuny per<e
BnacuHe ce H€ura3e ABa o[rurr{HcKa rIeHTpa (Ea6yutruqa
u I{pna Tpana), a na yufiy ce HaJra3u rpehu onunuHcrr.r
rleHrap u najnehe HaceJbeHo Mecro - Bnacorranqe.

Eyjuuua norrraBa pere Blacuue 26. jyra l9gg.
roAr{He crraAa y pe4 uajnehux 6yjuvnrx [orrJraBa Ha
noApy.rjy Cpiuje sa6erexeHr.rx y ucropujcruM 14 BoAo-
npr{BpelHrrM aHaJrr.rMa. vspoqn H [ocJre,4prrle Te [onnaBe
cy eKcrpeMHor KapaKTepa KaKo rro eeponarnohr,r uoja_
Be, TaKo ?r uo Karacrpo$annuu pa3MepaMa. Ilagaluue y
cnuvy BtacuHe xoje cy [poy3poKoBaJre [o[JraBHr,r raJrac
cnagajy y Mereoponome rfenoueHe eKcrpeMHo perKe
neponaruohe nojane. C Aplre crpaHe, BeJrrrKe no4e Bna-
cr4He cy r{3a3Brrrre 6yjnvne ro[rraBe orpoMH[x pa3Mepa,
ca xaracrpoQaJrHr{M rureraMa. Byjuqe cy y3poKoBaHe
eKcreMHo jarou rr,rruou ol 150 mm Ao 220 mm, rcoja
je na4ana caMo rrerupr,r cara. Beponaruoha nojare re
6yjuvue rorrraBe 6ula je je4nou y 300 ro,qrrna (0,33 %).

Karacrpo$anHe pa3Mepe [orrJraBe pere Bnacrane ce
MOry r{JrycTpoBarr.r noAarluua o 4 JbyAcKe )KpTBe, HeKO_

JIIIKO Xr{Jba.4a yHr,rrxTeHr.rx ryha u nouohnrax o6ierara.
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32 cpyweua Mocra, Kao H o Aecerr4HaMa KrrJroMerapa
orurehenr,rx perr4oHaJlHrrrx rryrena. Temr<o je orureheno ra

BoAo3fiBarHo nocrpojem e,,Ihy6epat1a', roje ura64ena
BoAoM Ea6ylrnuqy, Beny llananny H Aeo Huura.

V cauou Bnacoruurly je pa:6ujeu 4ecuN 6o1 6pa-
He, oAaKJre je 6yjuuuu raaac lpo6uo nponiu Kpo3 Ha-
ceJbe lr s6pucao rpntrrr,r qenrap u ayro6ycry cTaHr.rqy.
To je cnacuno HaceJbe r.r3a neBoo6anHor Hacl4na, rAe
cy rcyhe no[JraBJbeHe. Cauo HeKoJrr4Ko rrlocrona je 6nlo
orureheuo, a ocraJrr{ cy 6wu nornyHo s6pucayu cr{JroM
6yjuvHe recHr4rle.

.{yx crux roKoBa cy roAlrnaua 6ralutBu1rbLrBtrrpa-
roBI4 pa3apaH-a r.r KpeTaEa 6yjrvnor nO[JraBHor TaraCA
[o3Haror rroA Hn3r4BoM ,,6yjuuna necnr,rqa". I4ru.ryua-
no 4prehe, AenoBV yr{r4rureHr{x MocroBa (crure 3 u 4),

Cnuxa 3. Ynuwmeua rgfia nonnaeoa ua Bnacuuu y jyny 1988.
zoduue

Figure j. House destroyed by the Wasina flash flood in June,
1988.

Cnuxa 4. fieo uocma yuuutmeH nonralow na Bnacuuu y jyny
1988. zodune

Figure 4. Bridge destroyed by the Wasina flash flood in June,
j,988.
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ocTaqr{ cpyrueHrrx r<yha, AeeacrHpaHo noJborropr4BpeAHo
3eMJbrnure HeMlr cy cBeAorln npoxyjale cruxrje n rre_
Hof pa3aparba

Caqvrreu je gerarau rolr4c rurere y cBlrM no-
robeHL{M onIIITI,IHaMa l,t KaAa je cne cyvrttpauo. unera je
r{3rrocr{Jra oro uulujapAy Aonapa. Te onrurnne cy HH-
cy onopaBr4ne Hr{ IIocJre ABaAeCeT IIeT roAr.rHa, KaAa cy
ycJreAllne HoBe IIo[[aBe.

3.4. Syjuvna [orrJraBa Ha pequ Blacnuu y nonetr6py
2407. ronune

Byjnrua ronJraBa ras noneu6pa 2007. ro4une je
ocr4M cnrlBa Bnaclrne noroAr,rna u lenoBe cnuBa Hurrra-
Be. Oner cy cpyrueur.{ MocroBr4, AeJroBr4 rqlreBa, Kao !r
BoAoBoAHo nocrpojene ,,lby6epa\a" ca rIeBoBoAoM 3a
cHa6AeBaEe Hrzma, Ea6yunuqe, Eene lla,ralrre r4 Apy-
rrrx Mecra (cnnre 5 H 6). llpexr.r4 caolpahaia r4 BoAo-
cua64enana rpajaoje HeAeJBaMa. Osa uonranaje orure-
rr{Jra BoAoBoAHH cr4creM 3a CHa6AeBaBe Hnma BoAoM,

Cnuxe 5. Ifomnyuo ynutumeHa nymHa uu$pacmpyrcmypa

Figures 5. Completely destroyed road infrastructure

Cauxe 6. Vuuumeua nymua uufipacmrywry)pa

Figure 6. Road infrastructure destroyed
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KoJI{ [pona3rz ,4yx KoprlTa Kopr,rrnuvre pere. 3nanrzunu
3aKJb) {aK je 6no 4a je ra lojana nocneAr.rqa flpoAopa
rorrJror raJraca us jyroucrounux u jyNuux 4enona En-
pone r,r HarJror orarrama urera roju je 6uo nponpahen u
ocpeAr5r{M naAaBr,rHaMa - KuruoM.

IIIrere oA Te rro[JraBe jou ulzcy crarncrnrKn o6-
pafene. Ono ur:ro ce Moxe KoHcraroBarn jecre qlrmeHlz-

qa,{a pirMepa re no[rraBe nnje ynope4raBa ca Karacrpo-

$annou rornaBoM us jy'na 1988.rogune. Mefyrurrvr, no
Ko 3Ha roju nyr je norupfeua qr{BeHr{rla Aa cy rnrere
og 6yjlrvnrax rrorrJraBa, yBeK r{ 6e: usy:erua, nporroprlr4-
oHilrrHe BpeAHocrr4Ma ao6apa roje cy Ha yAapy 6yjtnn-
Hor raJraca. flonnana Ha peUV Bnacur-rn 2007. ro4une
yrasyje Ha HeorrxoAHocr no6o.rruama cr{creMa 3aruTrrre
o4 6yjnqa u eporuje.

3.5. EyjuvHe rrorrJraBe na 6yjuqaura y Cp6nju y 1999.
roAIrHLl

Y rory jym 1999. roAr{He Beirr{Kt4 4eo I-{eHrpa-rrue

Enpoue u Cpegorenara 3€xBarrzJre cy HarlpoceqHe na-
AaBHHe. fla4anune nag Cp6r{ou cy ce AoroAvJre y HeKo-

rrzxo lz:4oojeHrrx, iurl4 BpeMeHcKI{ peJrarr{BHo 6nucxrzx
Taraca. IIo4 yruqajerra jaror nrzcuncror qr,{KJroHa, rrpBr.r

Kr{ruHH raJrac ce nojanuo usuely 8. u 11. jyla. Hajja-
qe [aAaBr4He cy 6une y AoJrr,rHr.r Benrzr<e Mopare. llocle
rcpatrorpajuor no6orruaw-a BpeMeHa, nacrynulo j e no-
roprxame ca rrJbycKoBlrMa r{ rpMJbaBrauorrl. fla4aer{He cy
Mecrr{Mr{qHo 6une nrzcore 73 . u 15 . jym u 6wte cy nehe
y cnr4By 3anaAne Mopane Hero y HenocpeAuoM cnr.rBy
Benure Mopaee. Tpehu ralac je Harrrrao y ApyroM AeJry
3aA6e AeKaAe jyna, a noce6so Br{coKe na,qaBrrHe cy 6wrc
y cnr{By 3anaAne Mopane u y Henocpe.4HoM cnr{By peKe
Case.

Cnurca 7. Owmelteu xomen y Bapeapuny

Figure 7. Damaged hotel in Varvarin

Heyo6n.rajeno Br4coKe y3acrolHe [aAaBtrHe AoBene
cy Ao H3nr4Barba Benr{Kor 6poja ruamux Bo.qoroKa rr Ka-
paKrepr4crr.rqnrax 6yjrzqa - HenocpeAHr4x npurora Benu-
re Mopane, 3ana4ue Mopane r.r HenocpeAHof cnr4Ba peKe

Cane (Kony6apa, Ton-rr.r4epcKa peKa rr Ap.). llonnane u
6yjuqe cy HaHene orpoMHe rurere HaceJbvMa, uHIy-
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Cnurca 8. Cpyweua rcylta noped pexe Jaceuuqe

Figure 8. Destroyed house by the river Jasenica

crpuj cxrzu uocrpoj erruua, nn$pacrpyxrypnrarra o6jer-
Tvrv'a u noJbonpr{Bpe4ra. Hajunreu:rannr.rja rrJraBJbe-ba
3aXBaTI{JIa cy Aobe AenoBe Hellocpe.UHrirx npurOra Be-
nure Mopare rr JreBr{x np{roKa 3anaAse Mopane, :aruu
cnun Kony6ape r{ He[ocpeAHrzx rrplrroKa Cane. Eyju.rue
rroflrraBe y Herrocpe.qHoM cnuBy Benure Mopane jaoune
cy ce Ha cle4ehr.nr peKaMa: Jlyroiraupy, Ka-rreruhxoj pe-
qll (c.nura 7), Eenraqu, JleneHraqlr, Jacenraqu (cnuxa 8),
Ky6puruuqu, P anauugu, {pnuqrz r Pecasu.

V cluny 3anaAne Mopane, rr3Jrr,rBaba BeJrr4Kr4x

BoAa rr 1yjwrc cy perurcrpoBaHe Ha cneAehrarr.r peKaMa:
Crpanexy, Ejenlrqu, Prz6nrzqrz, fpyxlz, [ecnorosuqu,
fiutuuu u Pacuuu. Hajrexe [ocneAr{qe nonnaea 6rare
cy y Crue4epercxoj flalaHqra. 36or HeAoBoJbHe nporyc-
ne uohra Kopr4Ta u npo6oja Hacv$ra Ha Blrrue Mecra, H3-
nune cy ce peKe Jaceunqa u Ky6puuuqa. I4nrenrurer
noflrraBa v Buckr]g,a urrere 6unu cy BeoMa r,r3prDKeHr.r Ha
noApy-{y Jaro4une s6or usrueama pexa Jl1'rorraup z Fe-
mlqa. flope4 Tora, peKa Jleneuuqaje uounanuna Earo-
qr,rHy u r{3a3BaJra BeoMa BeJrr.rKe rrrTeTe. flOnnase Ha.rlec-
noj o6anu Mopane cy 6une HeruTo Hrixer r4uTeH3r4Tera,

aJu4 cy r4rraK lr3a3BaJre Aocra rrrrere. V osoNa [oApy.{jy
cy ce r43Jrr{ne pere Pecana y noApy.rjy CnrEtajnqa, :arnna
pera Paranuqa y hyupraju, I{puuqa y Ilapahr.ruy n Jona-
HoBarrKa pem y oKoJrr{Htr huhesua.

Y uenocpegnoM cnr4By 3aua4ue Mopane najnehe
rrorrJraBe cy ce AoroAr{Jre Ha BeHHM JreBr4M np[TOKaMa:
r{euepuuqu ca npuroKaMa,{uuuuou u {ecnoronxqoru ra

Ha perlu fpyxlz. flonnase Herrrro Mamer uHTeH3hrera cy
3a6ererreHe y cJrr{BoBr4Ma Cxpanexa, Bjenuqe, pu6uzqe
w Pacune. Ha seruru oA HiBHarreHux no4pyrja, ToKoM
rrocneABr4x roAr{Ha cy ce Br4rrre rryTa AeruaB€rne r,r3y3eT_
Ho BenrrKe Bo,qe rr jaelrale pa3opHe 6yjnvne rronjraBe
(Jacenuqa, Kony6apa, Touvra4epcra pera, Ja4ap), roje
cy oKapaKTepr4cane Kao croroAr,rrxme nojane, [a u Kao
nojane Ayxer rroBparHor nepaoAa. 3a uomany Ha peq[
Bnacunlr us 1988. ro,qr.rHe peveHo je 4a je :Haruo Ayxer
[oBparHor [epr{oAa (npero rptrcra roAuua).
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Clura 9. upr.ma:yje onrurr.rHy Touona roja je upe-
TpneJra BeJrr4Ke rrrrere o.q 6yjzqa rorou jyna 1999. roau_
ne. Byjraune florrnaBe ruwcy 6ute KoHueHTpr.rcaHo caMo y
6pAcro-nranr{HcKuM npeAeJruMa Cp6uje. Fvlo uxje z
yrvrrwrqHrtMpaBHr.rqapcKr,rMrrpeAenr{Ma.04floxaperqa

4o folynqa AoroAr.rna ce cepHja 6yjuvullx [orrJraBa Ha
rry3erHo MaJrrdM 6yjn.trrur BoAororlr.rMa.

Cnuxa 9. Owmeheua nymua unfipacmpyKmypa dycrc Jacenu4e

Figure 9. Destroyed Infrastructure by the river Jasenica

Cnurca 10. Pezuouanuu nym B. lpaduwme - Paa npeceueu
6yjut4ou

Figure 10. Regional road V Gradiite - Ram destroyed by the

flashflood

4. CTATbE EpO3rrJE A ByJrrrIA y cpBr4JI,I
Irlnresgurer eposr,rje 3aBr,rcu oA rrerr{p}r HaBHa qr4-

Iruoqa. Tpu unnoqa npe4cranrajy rpr4polHe KapaKTe-
pI{CTr4Ke no4pluja: reoJrorrrKo - ne.{onornKa rroAnora,
peJbe$ rr KJrr4Ma, 4or je HaqrrH ropnuhema 3eMJblrrrrTa
qrlHr,rnau Kojr.r je y najnehoj MepH rroA KoHTponoM JLyAH,
s6or qera je uo4noNan Ar4HaMrrlrHr4M lr 6p:urra npoMe-
HAMA.
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Cauxa ll. Rapma eposuje Cp6uje

Figure lL Erosion Map of Serbia

3a uacuQurauujy epo:uoHr,rx rpoueca y Cp6ujn
ynorpe6reHa je EIIM MeroAa (rr,reroga norenqujana
eposuje), roja epoeujy xnacrz$uryje y ner rcareropuja
Koje r,rMajy r.r Onojy KBaHTT/narriBny KapaKreprrcrr{Ky.
To je rperyrHo crane roje ruoxe Jraxo Aa ce [poMeHr,r
HeKOM IIJIaHCKOM 

'rJrw 
Heo/qIoBopHoM IIpOMeHOM Ha_

quHa Kopuuhena geurrarrrra. Kapra eposuje Cp6nje
je npura:aHa Ha cJrr{rlr4 I l. n ona je cacranuu Aeo Bo-
Aorpr,rBpeAHe ocHoBe Cp6raje ycnojene 2002. ropune u
Crpareruje yrpaBJbarba BoAaMa y Perry6nuqu Cp6uju.

5. KPIITEPIIJYI\{I{ 3A OAPEbIIBABE II KATE-
IOPI,I3AUI,IJy EPO3I4OHI,IX I4 ByJIITIHIIX
[oAPyrIJA rrA OCHOBy AOCMA[r6r,IX
IICKYCTABA Y 3AIIITIITII OII EPO3IIJE I{
EvJlrrlA

5.1. UpupoqHr.r n aHTpoflorenra Sarcroprl epo3r{oHrrx
fipoqeca

Kao ruro je [o3naro, ocHoBHr.r $arropu epo3r4oHr.rx
npoueca cy cnegehu:

a) Oarropr.r eHepruje

- MeTeopoJrouxr.r Qarropu (rEnren:urer [aAaBr4Ha)

- reouoprpoloruru Sarropu (pereQne Soprrae, ua-
ru6u ra4ulra)

b) Oarropr.r ornopa
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- reoJrorrrKe I{ rreAoJlolrrKe KapaKTepr{cTr{Ke TepeHa
(epogrz6H,rHocr creHa ra serrarsnrura )

- xrrAporeonouKe KapaKrepr{crr{Ke (un$rlnrpaqu-
oHr{ Kanarlr4Ter rna)

c) Oarropu 3arrrrr4Te

- rycrr4Ha craHoBur4rxrna (arpapHu lpurucax)
- BefeTauI{oHX noKpr4Baq 3eMJbI,IruTa

- HavI{H ropr.rruhema 3eMJr,r{rrrra
(Daxropn enepruje 14 ornopa cua4ajy y rpp),

[pr{poAurrx $axropa, 4orc $arropu 3arrrrure cna4ajy y
aHrponofeHe Qarrope. flpHpo4ua npeAr.rcno3r{rluja ue-
ror no4py.rja sa nojany epo3r4ourrx [poqeca 3aBncr{ oA
oAHoca reonrop$onoruKlix, reoJIoIrIKIrD(, [eAoJloruKr{x ll
MereoponouKr4x rrapaMerapa. C.4pyre crpaHe, na paseoj
oBr.lx npoqeca [pecyAHo yTr.rrre Hap]TaBaEe paBHoTexe
u:vely Qarropa euepruje u Qaxropa orrropa, c jegne
crpaHe, ra Saxropa 3arurr{re, c Ap}Te crpaHe. flpeua ro-
Me, Moxe ce 3aKJb) {r{Tv Ia Ha pa":eoj eposuoHr{x [poue-
ca 6uruo yrr4rle HenoBoJbHa lrHTepaxqlaja npupo4nHx ra

aHTpOnOIeHIIX qI,IHIlUIaIIa.

5.2. {upenrHr rr vrl4v.peKTHr.r eSerrn epo3noHr{x
IIpoueca

Eposuouu npoqecn y rprrpoAu l.luajy 4na ocHoBHa

eQerra:
* ArrpeKraH eQexaT y 3oHri epoeHje (,,on-site

effect"), roj ra ce uauu$ecryj e 4erpa4aqraj ov 3eMr6rrrura
r{ npr4poAHe cpe.4r{He,

- HHAr4pexran eSexar ri3BaH 3oHe epo:raje ("off-site
effect"), xoja ce rraanuQecryje rpaHcroproM epo3rroHor
HaHOca Kpo3 xr.rApofpaQcKy Mpex(y cnr.lBa

Epo:uja rna, rpoAyKqlrja nauoca r4 rberoB TpaHc-
rropr y BoAoroKoBHMa npeAcraBJr,ajy xorvrnoneHTe rro-
6ansor [prrpoAHor npoqeca. Cyruruncrca [oBe3aHocr

$euouena epo:raje H Tpaucnopra HaHoca 3axreBa r.rHTe-

lprurHrz nplrcryrr onoj npo6neMarr4rlr,r. V cnery je oeaj
npr4cryrr y [ornyHocrrl nprzxrahen u ocnonaua je HoBa

Haln{Ha r.r crpy{Ha Allcqunnr4Ha,,Ynpanrame sasocoM"
(Sediment management). Onaj xonqeur ce npuuemyje
r,I y Harxr,rM ucrpzDKuBarrKr{M aKTr4BHocrHMa y o6nacrr,r

epoerzje r4 peqHor HaHoca.

Ilpo6nerraaruKa peqHor HaHoca rlMa BenrzKr4 BoAo-
[prrBpeAHrr 14 eKoJroruKr{ rnavaj. 3aycranrarre u r€lJro-

xerr,e HaHoca y 3ouaMa BoAonpr.rBpe.4ul.rx o6jenara lro-
)Ke 6uruo yrpo3r{rrr rur.rxony.SyuKrlr4oHanuocr. V rolr
oKBr4py, najuourarr.rju je nplruep 3acvrrarr,a aKpyna-
qr{a. C Ap}Te crpaHe, eKcrlecuBHrr rpaHcnopr cycfleH-

AOBaHOT HaHOCa BpnO HeTaTI,IBHO yTr{qe Ha aKBaTlrqHe

eKocr4creMe. Ca ror acrreKTa, [oce6Ho rpe6a ucrahu
SeHouen rpancnopra xeuujcxux uarepuja-sar atlunaua,
.uEjr.r ce MoneKyrr{ ne:yjy 3a cycrreH.qoBaHe qecrrzrle peq-
HOr HaHOCa.

5.3. Kaparcrepr{crrrKe 6yjnvuux npoqeca

OcuosHn $axroplr reHe3e 6yjuuHHx npoqeca cy
rzcru Kao y clyrajy epo3nour4x ilpoqeca. Ilope4 npnpo4-
ue reouopQoJrorrrKe, reoJIoIIIKe, neAonornKe r{ Mereopo-
JIoIxKe npeAlrcno3llurEje nexor nogp) rja ra nojany onux
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npoqeca, Ha BHxoB pa3Boj npecyAHo yTr.{qe He[oBoJEHa
unrepaxquja flpupoAHr{x }r aH.rponofeHr,rx qr4HlrJrarla.

floce6so rpe6a ucrahrr .4a ce ca pa:eojeu epo3r.roHr.rx
npoqeca r{Hreu:urr.rpajy u 6yjn.run npoqecr4. Kao nro je
lo3Haro, 6yjutuu roKoBr4 cy BoAoroKonu 6pgcno-rura-
Hr{HcKor peruoHa. O4mxyjy ce BeJrr{Kr{M y3AyxHr{M Ha_

ru6olt peqHor Koplrra. Benu.rr,rHe BoAoroKa rr Kopec[o-
AeHTHtrx cJrnBoBa Mory Bapraparu y ruupeM gujanasoHy
o6yxnarajyhu rareropuje 6yjuuuux japy.a, rroroKa rj
6yjuvnux pera. Ko4 uacje yo6uvajeno 4a ce noA 6yjr -
HrrM ToKoBr4Ma o6yxnarajy BoAoroKoB].r ca [oBprrr{HoM
cnrasaA<100km2.

CnequQuvne xalpaynr4qKe KapaKrepncume 6yjrzu-
Hr4X BO,4OTOKOBa yCnOBJbeHe cy Benr{Kr4M y3AyX{HrrM Ha_

ru6ou Kopr{ra r.r KapaKrepr.rcrnquoM Ar{HaMr{KoM 6yjlt.r-
nux (peHolreHa. Ca acnerra peqHe xr.rApayJrraKe, 6yjuuHrz
ToKoBr{ npe4crannajy napanrMy HecrarllrouapHocrr4,
crrJroBr4rocrrr u ryp6yleHrHocru. OA noce6nor je :na-
vaja 4ro$asHr{ KaparTep 6yjrynrzx roxoBa, ca Berrr4KoM
xoHqenrpauuj orra vnpcre $are.

Xugponouru pens.rM 6yjr.ruHux eo4ororona je ra-
xole cneqnQlruau. EyjuuHr{ KapaKrep xqponorrrKor
pexlrMa uauuSecryje ce BeJrHKr{M pacloHoM npornqaja
rr KapaKTeprrcr[qHoM Soprr,rorr,r x]rAporpaMa Benr{Kr4x
eoAa. OAHoc nporraqaja BeJrr{Krzx Bo,4a rr uannx eo4a je
peAa Benr4quHe (Q** /Q-, - 103), sa pa3uzKy oA Berrr4-
Kr{x €rnyBu;anHr4x BoAoroKoBa rAe je (Q-* ie* - l0).
C Ap)lre crpaHe, rpajame Berrr,rKrrx no4a je npno r<parI<o,
peAa Benr4r{r{He Hexorrr{Ko rracoBa. Xugporpanrra 6yjut-
Hr.rx riuraca unaajy rcparry BpeMeHcKy 6a:y, npN uerray je
noce6Ho KparKo BpeMe nopacra, (yslasua rpaua), :6or
6p:or Sopuupama rr Harnor HaAoJracKa BeJr[Kl{x BoAa.
Kprzne'rpajana nporrzqaja 6yjr.rvuux BoAoroKoBa y ro.
Ky ro.ur{He urraajy rarole KapaxrepncruirHy $opuy, ca
Bpno KpaTKr4rrl rpajameu BeJrr{Kr4x no4a (neronuKo AaHa
rogrErume) r{ Ayfr.rM rpajaneu M€urr{x BoAa r{ cpeAmr.rx
BOna.

llcalronolrttn pexrrM 6yju.*rr,rx eo4ororoea je y
nornyHoM cKrraAy ca xr4AponouxxM pexr4Mou. Hajrehu
.4eo roAlrrumer rpaHcrropra HaHoca (npexo 70 %) ogyuJa
ce y 6yjrvuuM raJracr{Ma. 36or nemlne r<ouqenrpaqr{e
HaHoca, Taracv Be.[r{Kr,rx no4a urraajy uajenure r43pax{eH

4no(pasHra KapaKTep xuIpoAHHaMHtrKr4x (peHonaena,
fllro ce rrrrre oAHoca npoHoca cycrrenAoBaHor 14 B) {e-
HOr HaHOCa, TO 3aBr.rCr4 O4 reorraopsolorrrKr4x I1I feoJror[-
Krrx ycJroBa y peqHoM cJrHBy. 3a 6yjavue Bo.4oroKoBe Ha
roApy-{jy Cp6uje, yveurhe B} reHor HaHoca y yKyrHoM
roArrrrrmeM TpaHcnopry HaHoca Bapr4pa oE10-30 %.

Ca xla4ponoruKot I,r [caMoJlolrrKor ac[eKTa, Karero-
puja fyjuunux,BoAoroKoBa He Moxe ce orpaur4qr.lrr4 ca-
Mo noBprruHoM cJrHBa (,4<100 km2), FyjravHr4 KapaKrep
xH.qponolllKor I{ ncaMoJrornKol pexriMa Mory vrMaTrl 11

nehn noAororosu. Ha ocHoBy r4crpDKHBana rrlop$olour-
KrIX, Xr,rApaylnrrKr4x, xHAponorrrKl{x u [caMonoIIrKr,IX
KapaKreprlcruKa BoAoroKoBa Ha roApy.rjy Cp6prje npeg-
JroxeHo je ynoleme nojnaa ,,ua*rax BoAoroKoBa", Kao
[peJra3He xareropuje urrraely 6yjuvHllx roroBa, c je4ue
crpaHe, r4 BeJrr{KHX a,rynraja,rHnx peKa, c Ap}Te crpaHe.
Kareropr.rja ,,MarLflx nogoronona" ce npra6lrNno Moxe
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Ae(DHHr.rcarr,r noMohy noBpruvHe cJrrrBa, ca Arrj arra3oHoM
100 < A < 1000 km2. Ha repnroprzju Cpdraje Kiraa I l6 so-
AoroKoBa one rareropuje, rojr,r urraajy cnoje cneqz$H'rHe
KapaKrepr4crure. Je4ua oA rtrx oco6enocru je lyjwtnu
KapaKrep xrrApoJroruKor pexHMa BOAOTOKOBa.

5.4. CueunSrtrrHocrrr 6yjuvHlrx rorraBa
V rareropzjn MarLlx Bo4oroKoBa, 6yjuunra rca-

paKTep xulponorrrKor penfl{Ma ce ucrroJ6aBa, IIpe cBera,
cnequQruuoM FeHe3oM, 6psona ronqeHrpaq[joM fi Kpar-
xrav rpajaneM Be.rrr{Kr{x BoAa.

Tanacu BeJrHKr,rx no4a uuajy rurrlqHe KapaKTepu-
crure 6yjuvur{x raJraca, ca HarJrr{M HaAoJracKoM r..r KpaT-
KoM BpeMeHcrou 6a:olr. floce6uo je u:paNeH 4noQa:-
rrr.r KapaKTep reqema BeJrrrKr4x soAa, g6or BeJr[Ke Mace
cycrreHAoBaHor t4 B) reHor HaHoca, roju ce flpeHocr,r y
TarracuMa. To sHaqz Aa I{ [caMoJIorrrKI{ pexl{M Mamrrx
BoAoroKoBa wva 5yjuunu KapaKrep.

3a pa:nury oA KnacuvHr,rx 6yjnqa, xo4 rtareropr.rje
Mamrrx BoAoroKoBa nuje yrer uo4jegnaro r43p€nKeH

6yjuunu KapaKrep BeJrr{Ktrx no4a. V 3aBr4cHocrr{ o.rl
pac[opeAa lr r{HTeH3rrTeTa rraAaBr{Ha y cnuBy, reHe3a
BeJrvKrrx BoAa Mo)Ke 6r,rru pa:nnvlrra, y [pocropHoM 14

BpeMeHcKoM cMprcJry. Otylu ce janrajy r.r rruracr{ BeJrH-
Kux BoAa ca Ayx(oM BpeMeHcKoM 6asov u MaFlrM MaK-
cHManHrrM qpornqajev, aJrH Lr rr4rrr,FrHu 6yjuuuu r.arracu,
ca KapaKTepr4crr{qHoM rpoprr,roru xr,rAporpaMa.

KaAa ce roBopr{ o 6yjr.r.rnuru nonnaeana, rpe6a
I4Marr.r y rzgy 4a je onaj nojall 3HarHo rrrupr4 Hero y cJry-
vajy norrrana na nehrzu peKaMa. Oryaa je ucnpannuje
roBopIITr4 o ,,6yjNuuralr [poqecr,rMa", Hero o norrJraBa-
rraa, jep ce 3ar.rcra pa4u o je4noM cKyny Qenorraena roju
ce o4rarpanajy y 6yjrmnolr Bo.qoroKy u npuo6arsy, upl,r
Ha[nacKy ranaca BeJrrrKr{x no4a. flope4 KJracr{qHe Ma-
uu$ecraquje rronrraBa (ycne4 v3JrrrBana BeJrr.rKxx BoAa
Na ropura), yrope/qo ce jaarajy u lfeuolrenu 6yjr,rvne
JIaBe, o4poHa lr KJrr{3urura. Byjuvull rarracv cy rroBe3aHu
ca jonr je4nurl $enouenou, xoju uoNe HMarr,r BeJrr{Krr

Cauxa 12. @enouen 6yjuuuanecHuqa

Figure 12. Initial surge of the flashflood wavefront
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yrr.rrlal Ha pa3Mepe rrorrJraBa. Ycle4 HarJror HaAonacKa
BeJrr4Krrx no4a, 6yjmlrvl TanacJr uuajy npno lr3p.DKeHo
crpMo qeno ,,6yjrzuH? necnuqa" (cnura l2), roje rzua
Benr4Ky AecrpyKrr4BHy rr.roh. r{eno ranaca pyruv 4pnehe
r{ ApBeHe o6jeme y Kopr.rry ra npuo6a.ry r.r 3axBara caB
ornaA x3 onor uojaca. Vcne4 rora, 6yjrauuvranacilfipe-
Hoce BeJITIKe Mace ,,rIoBpI[I4HcKor Hauoca". y cnyrajy
HavracKa Ha ycKo rpno y peqHoM Kopr.rry (npr,rpo4no
cyxerse, MocroBlr ca cry6orulra y Kopr.rry n 4p.) gona-
3Lr AO 3ayCTaBIbatuA fi roMr4lraEa noMelryTor noBpIulIH_
cKor HaHoca. To npoy:poryje eenvru AolyHcKr4 ycrop
BOAOTOKa, npn qeMy Aofia3v Ao rberoBe cynepno:uquje
ca ocHoBHHM TaJracoM BerflKr4x no4a. Ha raj uavuu ce,
y3Bo,4Ho o4 noraquja saryruema, jorrr Brrue rroAror(e H!r-
BO BOAOTOKa n nOnehanajy pa3Mepe rrjraBJbeBa.

Cnurca 13. Hace.me Texuja npercpuleHo HaHocoM

Figure 13. Tekiia yillage covered with sediment

5.5. KpurepujyMr{ 3a Kareropr{3arlujy eporuouux u
6yj nunux no4pyuj a rrpeMa cre[eHy yrpoxeHocrr.r

Y orcnupy piBMaTpaEa rpr,rrepnjyrr,ra 3a Kareropr4-
saqujy epo3l{oHl4x n 6yjuunrrx noApf{ja npeMa crerregy
)rypoxeHocru, ruopajy ce lrMarn y Br,r4y pr ArcpeKrHrd 14

r.rHAr,rpeKTHr.r e$erur oBrD( npoqeca. Ca acuerra epo3u-
oHr.D( npoqeca, Mory ce AerepMnHr.rcaru cne4ehr{ peJre-
BAHTH'I IIOKA3ATCJbI{ :

- LIHTeH3HTeT QpO3I{OHITD( IIpOqeCa

- crereH AeryaAaur.rje rpnpoAHe cpeAr.rHe y 3oHrI
eposraje

- HaMeHa r.r BpeAHocr 3eMJ6r{rura y 3oHH epo:uje
(uacera, cao6pahajnuqe, rroJborlpunpe4a)

- KBaHTlrrer !r KBarlrrer (xerr,ujcrur cacrae) epo3r.r-
oHor HaHoca

- TpaHcnopr HaHoca Kpo3 xr.rAporpaQcry Mper(y
CJII{BA

- BoAorrpr.rBpe4uu o6jerru y cJrrdBy (aryrr,rynaqraje,
pereH3r.rje, 6yjruHe npelpaAe, perynucaHa peqHa Kopr,r-
ra)

Kao u y cnyrajy epo3r.rorrr{x rpoqeca, KoA Karero-
praraquje 6yjzvuux npoqeca ce ruopajy y:eru y o6sup
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r4 y3poqrr r4 rrocneAr.rqe oBr.rx [poqeca. y roM cMr{cny,
MepoAaBHr.r noKa3aTeJblr cy cJrelehu:

- r{HTeH3urer 6yjr.rvnr.rx rpoqeca u roe(fr.rqlrjenr
orraqaja

- ) IeCTanocT 6yjuuuux no[naBa rpaHcnopr HaHo_
ca y 6y juuuuM raJracr.rMa

- BeJrr4qr,rHa noreHqnj aluux rrJraBHr.rx 3oHa

- HaMeHa H Bpe.uHocr 3eMJblrrxra y norenquja,ruuv
lnaBHHM 3OHaMa yrpOX{eHOCT HaCeJba LI MafucTpalJrHHX
cao6pahajnnqa.

Ca nparruvuor acrreKTa, neoua je BturtHo 4e$nnr.r_
caTr4 cyrrrTr4HcKr.r orcef jeluor epo3r{oHof u 6yju.rnor
loApycja, r.rMajyhr4 y Br{.4y r{ y3poKe rz nocJreAr4rle oBr4x
npoqeca. Toje uoce6Ho 6nrHo ca craHoBr4rrIra ypelena
onux no4py,rja, Kao rr pur3r'paHrzqeba,qoMeHa uojeguunx
BOAOnpr.IBpe,4Hr{x Ar4CrIr{nJrr{Ha y oKBHpy oBr.rx aKTT4BHO_

cru. KaAa cy y rudraruy epo3r4oHa nogpyrja. vopajy ce
r4Marrr y Brr4y H ArrpeKTHlr tr rzHArzpeKTHl.r e$erru epo3rr_
oHrrx npoqeca. llpu rorr,re je Jrorrrqno Aa epo3r4oHo noA_
pyvje rraopa 4a o6lxaaru rpocrop epo3r.roHe npo4yxqr.rje
HaHoca, a Hapoqrrro 3oHe rrHTeH3urne eposuje. C Apyre
cTpaHe, vopajy ce [ocMaTparlr nocneAr{ue epo3r.roHlrx
npoqeca, Kpo3 rpancrropr HaHoca y xnaporpaScroj rrape_

nor cJrI4Ba. Ca ror acrreKTa, uoce6no je BDKHa orleHa yrr{_
qaja nauoca na uocrojehe r,rnu 6y4yhe BoAorrplrBpeAHe
o6jerre Ha roM roApycjy. I4uajyhuy Buny noBe3aHocr
lpoqeca epo:uje Lr rpaHcnopra HaHoca y ornrapyjegnor
peqHor cJtr4Ba. ,rorlnHo je Aa noA epo3noHr,rM noAp) rjerv
rroApa3peBa j e4na npnpoAHa xr{rporpa$cxa qem.rua.
Ta qemlna naoxe 6urz KoMrrneraH cnue jegnor Mamer
Bo,4oroKa, vrrr4, Aeo cJtrrBa .qo neror eHa.rajHor BoAo_
npr,rBpeAHor o6jerra (najveruhe, Ao HeKe ar<yuynaquje).
flpeva roue, Moxe ce 3aKJbf{rrrr{ Aa ce AerepMu:nlcaEbe
je4nor epo3r{oHor no4pyrja Mopa 3acnaBarfi Ha LrHTe-
fpanHoM KoHqerrTy, ca rroBe3r,rBarteM y3poKa u nocneAr4_
qa rrpoqeca epoanje 14 rpaHcnopra HaHoca.

Ca cralroeurura AerepMuHrrcaH-a 6yjuvruax no4-
pyuja, raxofe je ueouxo4no lrHrefp,rrrHo nocMarparie
y3poKa H rrocne.4r4ua 6yjutuux [poueca. To sHavu 4a
ce Mopa ge$r.ruucaru 3oHa reHe3e lrHTeH3uBHor noBp-
rur{HcKor orrzqaja, roja najeurue yruqe Ha $opur.rpame
6yjuvurzx ra.naca. C 4ppe crpaHe, Mopa ce arruru3vpurr4
nponaraqnja oBlzx r€rJraca .qyx BoAoroKa. flptr roMe ce
loApa3weBa Aa oBa xr{AponorrrKo_xr.rApaynurrKa aHa_
nrr3a Mopa o6yxnaruru AerepMuHlrcarre nJraBH[x 3oHa
Ayxt peyHof rora. flope4 roraj"ca rpaKrraunor acnerraje
seolaa 6KrHo rrMarr{ y Br4Ay HaMeHy npuo6aaunx nonp-
rnr4na14 BpeAuocr 4o6apa n o6jexara y noreuqujalunu
nJraBHr4M 3orraMa. llperraa roMe, Moxe ce 3aKJts)^{HTr4 Aa
ce r4HrerpaJ'rnrl rrpr4cry[ ypefeny jeauor 6yjuvuor no4_
pyvja uopa reMeJbrlTr{ na ynope4noj alanvaLt y3poKa r4

rocne.u4rla 6yjuvnux rpoqeca u yrnpt:pvawy onrrrM€ur-
HHX Mepa BrrxoBe KoHTpOJre.

C o6sraporra Ha np[poAHy [oBe3aHocr epo3lroHr4x
u 6yjuunux npoqeca, rorutrHo je 4a ce u epo3r.roHa r{
6yjuuua roApy.rja rperupajy rao je4na qenuna. V ne_
3a c rrrM, rpe6a ucrahu Aa ce rpaHr.rqe oBHX uo4pyrja
ne uopajy y nor[yHocrr{ roAyAaparu: je4uo epo3r{oHo
no4pyrje ce Moxe AerepwlrHncarr,r y o.4Hocy Ha HeKr4
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3HaqaJaH BoAonpr4BpeAura o6jercar rojlr ce urr4rr{ oA
3acr{na6a HaHocoM, AoK ce 6yju.ruo noApy.rje Naoxe
flocMarparu y oAHocy Ha HeKo HaceJbe xoie ce rxrr4Ttr
oA norrJraBa. Mefyrurr,r, ynpaBo 16or onnx pas nyrrLrrnx
acneKara npo6neuar:zre, najnorravuuje je aa ce je4na
nprrpoAHa xu4porpa$cra rleJrrHa, y xojoj ce janrlajy u
epo3r4onr4 u 6yjutnu rrpoqecu, Tperr4pa Kao epo3r4oHo r4
6yjuvuo no4pyrje. Apyrnrtl pequMa, pa:4najaBe epo3r.{_
or'uxpr 6yjuuHrax 3oHa y ornzpy jegHor crrr{Ba najuiruhe
HeMa [paKTr{rrHor cMr.rcra, u y roM cnyrajy qeo cJurB
rpe6a rperuparr{ Kao epo3r.rono - 6yjr.rno noApy-rje.

6. MEPE 3A 3AIIITpITy OA EyJI,IqHI{X IOIIJIA_
BA I4 EPO3I4JE 3EMJ6I4ruTA

llpu pasrraarpamy [porr,rBepo3r4oHr{x paAoBa y
6yayheu reprroAy, rpe6a uuarlr y Br4ay HcKycrBa u3
npounocrl{. V rou Korrrexcry cy I4 HeKr,I no3r4TrrBHr.I
e(percrra coqajanuzx u 4enrorpa$cKux npoqeca Ha crame
epo:uje. Hauve, uurpaqr.rja ceocKor craHoBHtrrurBa r,r3
rracuBHrrx rcpajeaa (xoja cy uajveruhe rr epo3r4oHa noA_
p)..rja) je urraana npno rnauajau e$erar Ha cManerbe
r.rHTeH3nrera epo3r4oHrrx npoqeca. Cuaner+e afpapHor
rrpr{Tr{cKa u croqHof QoH4a AonprrHeno je cnonrauou
cMr{pr4Ba6y epo3r{oHtrx flpoueca r4 peBr.rraff{rauuje
BereTarlHoHor [oKpr4Baqa. vro:rrlro 6ra ce ouu gelro_
rpaQcru r-,r ApynrrBeHo-eKoHoMcKr{ TpeHAoBr.r HacraBr4_
ma y 6y4yfurocru, ro 6r y:nzqalo ra Ha cMaBeEe o6rzua
nporr{Bepo3rroHr{x paAoBa. Mefyruv, npeKoMepHa ceqa
rrryMa, roja je y3ena Maxa s6or nopeueheuux coqrzo_e_
KoHoMcKr.rx nplrnprKa Apacrr{1ruo yrrlqe Ha nojavau uH_
re3urer epo3r.roHr4x rpoqeca y Cp6nju.

Kao rrrro He[paBr4naH Ha.r]rH rcoputrhena
3eMJbnrrrra Moxe r43inaBarr4 r{HTen3uBuparbe epo:aje,
TaKo Kcro je voryhe [poMeHoM Haqr{Ha r<oplrIrrhen,a
y6taxuru r{HTeH3r4Ter epo:uje. Kar<o na MHoTHM Mecrr,r_
va nuje uoryhe ylnatxuru eposujy [poMeHoM Haql,IHa
ropzruhena 3eMJblrrrrra, pasnzjeuu cy 6pojHr.r MeroAlr lr
rrocr).rrlr4 sa canaqnjy epo3rloHr4x [poqeca. Canaquja
epo3rroHr.rx npoqeca ce ocrnapyje rou6uuaqr.rjoM paAo_
na sa canaqujy epornje Ha rroBprurrHr.r 3eMJbr,rrrrra" rrvreM
ptrHoBpcHr{x 6lronouxnx H 6uorexH{.rKrrx DanoBa w
pa.{oBa:a cauaqyjy Kopr.rra 6yjuvnux roKoBa norO"rru_
uujou :rexHnvxrzx u 6r.rorexHvtrKr{x paAoBa. Haeelenr.r
paAoBrr cy r.rHBecrr{rlr{oHrz H 3aro ce npuuemyjy caMo Ha
oHriM Mecrr{Ma rAe HeMa Apyror u:6opa.

lloce6na rpyla aHrraepo3uoHr4x rraepa je cryn aA_
MrrHcrparr{Bur4x Mepa xoje ce nponncyjy y Br{Ay o6age_
3e KOpI]CHI4IIHMa 3eMJbI4IUTa O aHTl{epo3r,roHoM HarIuHy
ra3AoBar6a 3eMJbnturoM. One rvlepe ce rperHpajy rao
HeI,IHBecrr4rlr4oHe, j ep rporrrKoBr.r Fbr4xoBof cnpono!erra
HHcy Benr{KH n nayajy Ha reper Kopr.rcnr{Ka 3eMl,r{rrrra,
a caMo y MaJroM Aerry rporuKona yrecruyje Apx{aBHa
opraHr{3arlHoua je4uuuqa, y Aeny rrJraHr.rparba, cnpo_
nolena r{ KoHTpone r3Bpruerca. flparca le ,ro**arru
4a ce naj6o.lru pe3ynrarv canaqrzje epo:lrje rrocrrzxy
ronaduHaqujoM rexHu.rKr,rx paAoBa y Kopr{Ty 6yjr.rvuvx
ToKoBa, 6norexn[.{Kr4x paAoBa y Kopr,rry tr Ha cnr4By,
6lrolourxr.rx paAoBa Ha cnuBy r.r yaofemena u [prrMenoM
aHTHepO3r{OHr4x aAMr.rHHCTpaTr4BHI{X Uepa. Karo ce CBIlI
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pa.AoB[ n Mepe 3a caHaur,rJy epo3rrJe Bprxe Ha 3eMJbHrrrTy
rojeje ueuuje BJracHr4rurBo u roje uero Kopr{crr{, cBaKa
uHrepreHquja 3a,{upe y [paBa BJracHrrKa r4nr4 KoprlcHrrKa
3eMJbrrrura. Mefy'runa, raro je 3eMJbxrure pecypc xoju
ce rroJraKo crBapa a naKo pa3apa, ro je o6ar*aqyBan;ar
ynaupef unana [por.r3Bo,{onor noreHqr,rjaJra 3eMJb}rrura
sa 6y4yhe reuepaquje oA npnMapHe BilKHocrrlr. 3arouov
ce uopajy o6ase:aru KoplrcHrrqr{ 3eMJ'b}rrrrra Aa crrpoBo-
Ae aHTr,repo3r,roHe Mepe trnr,r AonycTe ,4a ce Ha TerrrKo
epoAr{paHoM 3eMJbrrruTy r{3BeAy HeorrxoAHr{ paAoBr,r.

I4saoleme nporr,rBepo3noHr{x paAoBa 3axreBa Ae-
raJbny anurvr3y crarua eposuje 3eMJbr{rnra u ugemru$u_
raqujy epo3r.roHrrx [oApy.{a. 3a peaausaqujy onor sa-
4arra rpe6a 4a ce nperxo4Ho yrBpAe rpr.rrepujyvrn rojH,
ocr{M crp}^{Hr{x, uopajy ga wMajy 3aKoHcKy ocnory. V
Hayqn o epo:uju ocrBapeH je snauajan nanpe4ar, jep je
ro ycnoB 3a eKoHoMcKr.r z ApyrrrrBeuu pa:noj. EposuonrE
npoqecu AHpeKrHo yru'ry na ry6urKe y [oJborrpuBpeAr{,
uyr{apcrBy, a nocpeAHo Ha yKyrrHy eronouujy cnare
3eMJbe. Kao urro ce LI3 Id3JloxeHor Mo)Ke 3aKJb) rr{TlI,
cauaquja epo3HoHlrx npoqeca o6yxuara rur{poKrd cneK-
Tap aKrr4Bnocrn. Csara oA oBr.rx aKrrlBHocrn sacnyNyje
uoce6ny naxrby, He caMo ca acnerTa ocrBapr.rBana KoH-
KperHr,rx Mepa 3arrrrlrre 3eMJbr.rrrrra u canaryuje epo:r.rje,
Beh H ca acneKra rrHTerpaJrnor ylpaBJbana rrpnpolHr,rM
pecypcl.rMa (:enarrznrrelr, BoAaMa, eKocr{creMoM u Apy-
rurvr). I4geuru$unaqr{a epo3r4oHrrx uo4pluja je je4Ha
oA aKTrrBHocru roja uua npuopr,rrer y [JraHr,rpa6y rrpo-
TuBepo3r4oHtrx paAoBa r,r Mepa rr [poqeHr{ e([erara na
oKpyxeEe.

Cne upoqeue u npojerquje o6urua uorpe6nrx pa-
AoBa Ha rno6annou HlrBoy cJrrrBa unu perry6nure $op-
uupajy ce Ha ocnoBy riHreH3lrrera epoanje u 6yjuvHocru
ToKoBa. Er,ronollrrra ]t 6uorexnu.rKH paAoBrr r{3BeAeHH
npe qerp,{ecer roArdHa reK ca4a qocnenajy Ao HrzBoa rry-
He 3arurrrrHe $Wxquje. Cnu repenu na rojnua cy us-
BeAeHrr npoTr4Bepo3r.roHr,r paAoBr{ r{ clpoBeAeHe Mepe cy
norenqr,rj aaua )Kapr,rrxra epo3rrour4x flpoqeca yKonr{Ko ce
oAcTy[u oA [porr,rBepo3rroHor ra3AoBaBa 3eMJbrrrrrTeM.

To je os6urHa onacHocr, roja ce neh 4ora!a, jep ca-
AarrrBH Kopr4cHr{rlu Hevajy HriKaKaB 4orcynaenr rojz
lrx ArrpeKHo o6ane:yje ,qa ruM
repeHuMa uopajy aa ra:4yjy
4peMa nponucrMa.

3a ocrrapeme paAoBa Ha

caHaqr,rju 6yjrunux roKoBa r{
eposnje 3eMJbrrrura Mopa Aa ce
LI3pAEu noy3AaHa noAnora o
crany eposnje, 6yjra'rnux to-
KoBa r{ usrpa! ennrra o6j errr.rirra
3a 3aruTtrTy, Kao rI o cnpoBeAe-
HHM MepaMa o qporHBepo3rro-
HOM ra3AOBaEy 3eMJblrrrrTeM.

Hose lportrBepo3uoHe
paAoBe rpe6a r,r3BoAHTr.r raKo
Aa ce rbraMa noxpujy ruro 3Ha-
vajHuje r{oBpunHe. C o6srpou

Ha norpebaH oOum pa4ona najpaqraonaluuju 6u 6uo
npr{cryfl rojn je y npounocrr4 nprlMenr{Bau u roju je
4ao 4o6pe p$ynrare. 3a aelur<e cJrrrBHe qearaue, r<oje
cy 6wte o4pefene 3a rperMaH rporr.rBepo3r.roHux paAo-
Ba r.Bpabr.rBaHr.r cy npojeKru rcojlr 6H npeua gauaurnoj
xnacra$raraqr,rju oAroBapaJru fenepaanrau upojerruua,
a [oroM cy ornoqurL€uru panoBrr y r$oprun xHTHr,rx pa_

AoBa, KaAa npojexraHru npojexryjy y KoHrraHyr.rrery ca
r.rsnoferreu. Ha raj uavuu ce u:6eraea Aa6wto rcoja npo-
MeHa Kopr.rra 6yjuqe, rxro ce 4orafa uocle cnaxorjauer
6yjuvnor ratraca, vena npojextro perueme. Taj uero4
paAa rrpr.rMerf,yjy u pa:nnjeHe 3arraAHe :eure, jep ce uo-
Ka3ao Kao uajnpamwvHnjr.r.

Tpe6alo 6u r,rsapruurra u rrorruc nnlr Ao[yHy norrr4-
ca n:rpafeHux o6jerara, lr3BeAeHr{x paAoBa r,r c[poBe-
AeHLTX Mepa, .Iraa{e 6K ce cTBOpHna [oy3AaHa ocHoBa 3a

.qaJbe rrnaHr,rpane norpe6nor o6utra paAoBa. flonucorra
Mopa Aa ce o6je4xne cBr4 noAaur{ o H3BeAeHr{M paAoBr.r-
va, 6e3 o6:upa Ko caAa ra:4yje nHua, jep cBaKlr oA rHX
o6jera:ra r{Ma Aeo ceoje r[yHrrv{je y cucreMy 3arrrrr,rre
rleJror cJrr{Ba. flonpanra ourreheuux o6jer<ara u norryrya
6lronomnx u 6uorexnusKl{x paAoBa je je4Ha oA npBr,rx
aKTIIBHOcTIz npI4JIIdKOM LI3lpaAIbe CHCTOMa aIrTr.IepO3OHe

3arurr{Te. Ibrpagma uorux o6jerara, TexHrlrrrKlrx, 6uo-
TexHrrqKr.D( ra 6r.rolourr<r,rx je ropar roju ruopa Aa flpaTv
norrpaBKy orurehenrax E rrop)rrueHr4x o6jerara.

T.ITPEAJIOI PAAOBA 3A IIOEOJbIIIABE 3A_
IIITI,ITE OA EPO3HJE II ITPEbEBA EYJI/III-
HIIX BOIIOTOKOBA

Ha ocHony Ao caAa npr.rKyrrJseHor ca3Hag-a r,r npo-
rleHa crana nocrojeher cucreMa 3arurrrre o4 epo:uje r.r

6yjr.luux roKoBa, 6y4yhou Crparerujorra yrpaBJbana
BoAaMa y Perry6nuqlr Cp6uju, qpeAnox(eH je o6nrra pa-
4ona rojeje, Ha ocHoBy Aocararumer HcKycrBa, uoryhe
peaJrr43oBaril. flope4 KoHKpeTHHX paAoBa npeAnare ce
3afroqrr6aEe cTzurHor paAa Ha npaheny crana epornje
n 6yjuvHocru rorona, jep ce rpqnr{KoM r,BpaAe Crpare-
ruje yupar,'rarra BoAaMa KoHcraroB€uro Aa cy cBe pacflo-
Jro]ru.rBe epo3r{oHe noAnore crape najuane,qBaAecer ro-
Ar{Ha r{ y3 cBe ro ulzcy u:pafene trcroM rraerogou, na je,
ToM npuJrnKou rrpalena r<apra eposuje, Morura ga 6yle

Ta6ena l. loduw*e nompe6e sa o6uuou npomu*epo3uoaux padoea u Mepa

Table l. The annual requirements for the quantity of erosion control works and measures

Bpcra pagona Je4unr,rqa

MEDE

Ko.nu-
rIIlIHa

Jeguxr,rvuat
qena (EUR)

I{eua
(EUR)

flonyu.raeame rrorrryuo AelpaAflpaHnx
Tepega u TepeHa yrpoxeHrfx eoJrcKoM

epoguiorvr

ha/roa 1.200 1.250 1.500.000

Menraopauuie uryua ha/roa 1.000 200 200.000
Menuopaqr.rie ttarrrrbaKa r,r lt:,ztBara halrol 1.500 100 r 50.000
Eraorexnttqnz paAoBr,r (sr.r4rzhra, poBoBr.I It
Tepace, Berpo3arxrr.rrHr.r noiaceer.r)

m,/roa 50.000 100 5.000.000

Texn{.{rs.r pa.4oBu (6yiuqapcxe nperpa.ue) m3lro.I 14.000 r50 2.100.000
Epo:uono-6yilrr{He rroAnore u Karacrprd m2lrog 20.000 200 4.000.000
OApNaeaEe rl3BereHrrx paroBa kmTroa 20.000 375 7.500.000
Vxyuno fIE paaosu ro,qv[116e 20.450.000
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TexHlrqrc{ flporrrBr,repos]roHr,T paAoBlr y @ylrKlrrjrl xr.r4porpaQcre
rcrrace u lrpocetrHor lrHTe3tnera epo3l,rje Ha cJrr4By

KJrace BoAorora. (cwma 14)
Ilorr,rohy [pr{KrraHr.rx 3a-
BrrcHocrr.r oApebyjy ce Ko-
Jrr{qr4He pa,4oBa 3a BeJrI{Ka

cJrrrBHa uogplqja r.rJrrr br{-
xoBe AeJrOBe. one u 4pyre
3aBr4CHOcrr,r ouoryhanajy
flpoqeHy peirHor o6r,rMa pa-
AOBa tI TporrrKoBa [poT[Be-
po3r4oHor ypebeba cJrrrBHof
noAprqja. Tou rraero4oru je
o4pefen o6uu pagona xoje
Tpe6a H3BecTr,r u prcrp allu-tLr.
C o6:r,lporrr ga je rehlr 4eo
npoTr4Bepo3lroHr{x pa.AoBa
vt3 rpyfle 6uorexuuuxrax,
o.aHocuo oHr,rx KoA rojr.rx je
6unouxa rr,repa (uouyrr,rra-
Ba6e, 3aTpaBJbHBaILe U

cnrvno) npaheua oApebe-
HXM IpOTIeHTOM 3r{AapcKr4x
r4 Apyflfx TexHrrrrKr,rx paAo-
Ba. Ha uunoy Ocnona u le-
HepurHrrx upojerara rulrpoK
cneKTap BpcTa paAoBa ce
rp)4rr4rue y HraBHe rpyfie,
jep cy AerrrJbr.r flpr.rMepeHr,r

AerulrbHrrM upojerrrva va-
Jrr{x rroBprnHHa r.r [aperleJra.

3aro je qeo cneKrap
paloBa Ho,{eJbeH Ha rrrecT
ocHoBHrD( xareropuja vnju
je o6urra npr,rrasanje y rper-
xo4noj ra6enu.

lloAnore sa npojerro-
Ba6e [poTr{Bepo3r,roHr,rx tr
uporrnbyjuuHr{x pagoBa cy,
Kao ruro je neh peueuo, no-
nucu (rcaracrpu) nocroj eher
craba u na roj ocuoeu ra:-
paleua reHepilrna pemena
rporr,rBepo3r{oHor 1pelena
nehr,rx cnusHux je4r,rru.rqa.

Onaj aeo nocJra crraAa y o6lacr eKcleprHr{x cryguja v
rpojeKara.

3a ocmapeme crpareruKor 3a,qarKa $opirar,rpama
craJrHor Karacrpa 6yjrvnrax roKoBa ca epo3r.roHo 6yjrr-
HrrM noAarlrrMa y oKBr.rpy Boqonpurpe4uor nu$opua-
rllroHor crrcreMa, roju ce crarnHo o4pxanajy Mopa ce

Qopruuparr,r craJrrm cepBr4c xojlr 6u o6jegumarao, xon-
TpoJlrlcao u ycMepaBao pa,q noApln{Hux cnyx6u. Taxan
Karacrap 6yjuvunx rorona u epo:r{eje ocrora He caMo
3a ry ycKy cuequja-nHocr, neh r.rsaop [oAaraKa 3a MHore

Aplre o6nacrr,r BoAorrpr,rBpe4e jep y cBoM oKBr,rpy pa3-
perrraBa flr{rarba xnaporpa$uje Ha MHoro gerassuuju u
npequsHujr,r Haqr.rH y oAuocy Ha 3axreBe ,4p)THX BoAo-
rrpr.rBpeAHux fpaHa u ApyrpD( o6lacru.

Taxgu no,qaqu cy ocuoBa 3a naKrue n je4uocran-
nuje ogpelznrg-e "epo3fioHzx no.qpy.d a" u nnanupa*e

.5 0.6 0.7 0.8 0.9 1.0

npmecH{ Koeon{deHr epo3xjo cr,na (Z)

0.4 0.5 0.6 0.7 0.0 0.9 1.0 1.1 1.2

flpocevnn xoe@rqrjem eposnje oma (Z)

Cnuxa 14. 3aeucuocm cnequQuuuttx KoJtuquHa npomueeposuouux padoea

Figure I 4. The dependence of the specific amounts of erosion control works

HoBeJrlrpaHa eKcrreprHoM rpaucSopruaqujou ua xapry
3aAOBOJbaBajyhe npeqr,r3HocTr{ r.r raqHocrr{ 3a pa3Mepy

Kapre oA 1:300.000. Ta napra'je yjeAHo 6rna ocnosa ga

rporleHy norpe6Hor o6r,rMa paAoBa. Haraue, Kapra epo-
:uje cnyrxu sa r,BparryHaBame npoceqHor r{HreH3r,rrera
epo:uje 3a KoHKperHa cJrraBHa noapyrja. Cnunno nog-
py{e ce ga-rre rnacu$nryje uperraa xoe$nqajeHry epo-
suje (Z) r xLr,4porya$cKoj Knacu Bo.qoroKa (A-F), roja
3aBI1ICrt OA Benr,{quHe CJTHBa V Apyrux Ton0rpasoKr.rx,
xrzApurpascxux rr KJTHMaTcKT{X KapaKTep}rcTtrKa.

Eyjnvnn roKoBlr ce ruacuQrxyjy oa BeJrr4Krlrx

6yjuunnx pera (A) Ao Malrrrx 6yjrauunx japyra (F). Bn-
ruero,{r{rurbr{M Ha} rHor{crpaxo{BarrKr{M paAoM yrnplen
je cuequSN.rHu orrrtrMilJrHr.r o6r.rM norpe6nux [poru-
Bepo3lroHr{x paAoBa, raro 6r,ronourKldx raKo I,I TexHI{q-
rr.rx, y $ynrqwju uureuztrcera epo:rzje u xragporpa(lcre
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aKrHBHe o.q6paHe oq 6yjuvuux norrJraBa. Haunre, cala ce
3a cBaKH TaKaB ruraH, aa uujyje r{3paAy o6asegHa csara
onIIITHHa, uopajy [3paAr.rTr{ cBe epo3r.roHo 6yju.rue no4-
flore. flpo6renrje y ronre ruro 6yjrauHu roKoBr4 nacrajy
na repuropnju je4ne ofirrrrHHe, a pa3opHe eSeKTe Hc-
Ka3yjy reK Ha Htr3BoAHrrM o[ruTr{HaMa. Byjr.ruHe [orrJra-
se u22074. roAr4He cy ro [o rco sua xojn rr]T norBpArrne.

3aro ose rroAnore rpe6a uzpatluBaru 3a rlena cnrirB-
na uo4pyuja n na 'raj na.ruH o6es6e4trcu jeguucrBeHe
rroAnore 3a cBe orrrurlrHcKe tr peny6nuvrce nnaHone. Oee
noAnore rpe6a ypa4urr{ 3a rleJry repuropujy perry6nu-
re Cp6llje, jep ce ocna 3a onrxrrzHcKe nnanone na raj
naur.rH 4o6rajajy u rroAJrore 3a 3HarHo lpeqlr:uuje no4o-
rrpr,rBpeAHo I]naHrrpaBe-

S.3AKJbYIIAK
Epo:nja 3eMJ6urura je npupo4Hlz $enoueu rprcy-

TaH Ha qeloryuuoj noBprunHr4 3eMJbHruTa, na vujlr r.rr-
TeH3lrrer /qr.rpeKTaH yrr4qaj rauajy ryacrs aKTuBHocrH r4

TO KaKO y HeraTuBHoM, TaKO rI y no3r,rTI{BHOM CMHCJry.

Eop6a ca epo:ujolr u 6yjrzvHrarr,r roKoBlrMa je no-
ce6ua crpy.rHa o6,racr xoja je AoxfiBena ercnaHrujy
roKoM rrocneAmr4x cro roArrHa, jep je ro lepproA aKrr{B_
He yp6anusaquje, usrpa,4me r,ru$pacrpyKrype v r{HreH-
3rrBHor pasnoja noJ6onprrBpeAe v rdHAycrprzje. Cxo4lro
rolre pasnnjene cy noce6ne cneqraja-nHocru :a 6op6y ca
6yjra'+ruu roKoBr4Ma u eposujorr,r, ruro je y nalroj 3eMJr,H

ao 1965. roArlHe 6r.rno oprauu3oBaHo y oKBr{py uoce6-
ue lupexqnje sa ypelene lyjuua n epo:njy, a nocreje
rlena aKTrrBHocT opraHr.r3oBaHa y oKBr{py BoAorrpr4Bpe_
ge. Caua4uja eposujou ourrehenux 3eMJburnra Bprxr4
ce rou6unaqzjou rexnr+rxzx r.r 6uorexHrrqKro( paAoBa,
uu u noce6ilrM Bpr.{oM 6op6e ca epo:ujolr, oAHocHo
rD/TeM aAMI,IHLICTpaTT.IBHLTX O6anesa, sa6paua u otpaHrr-
qena npaBa Kopr{cHr4Ka 3eMJ6r{rrrra o clo6oruou u:6opy
HaqHHa ropuruhema 3eMJbrrrlrra.

Vs ocrare Br{AoBe 6op6e ca epo:njou, onaj nn4 je
rrpr.rMeneH KoA Hac npe [eAecer roAr4Ha n 4ao je rr3Ban-
peAHe pe3ynrare. AArr.rlrnrrcrparr{BHe anrr{epo3uoHe
Mepe [pr{MeByjy ce carvro Ha oHr.rM uo4pyvjr.rrr,ra roja cy
[perxoAHo rrpornarueHa "epo3r.ronlrM uogp] {e[.{". To
nr,rje cauo aAMrrHr4crparrlBHrr repMHH, reh je ro rro.u-
pluje na rojeM cy epo3uoHrr npoqecn y na6unuoj paBHo-
Tex{r4 r4 HerrpaBr{JrHo nopuruheme Moxe [poy3poKoBarl{
Haruro riHTeH3rrBr4pane epo3pronzx rrpoueca. 36or rora
Je Heo[xoAHo u4eurnQuKoBarr{ epo3r.roHa [oApy-rja.
To je cloNen nocao rcoju 3axreBa aHaJrr,rrr{rrKy o6pa4y
6pojHrax rroAaraKa na ogpeleunM npocropurraa. Behu
Aeo rroAaraKa ce oAnocr4 Ha Apyre o6nacrra (xu4pono-
ruja, ypeleme v ra3AoBarce BoAoroKoBLrMa, ruraHupame
rlpocropa r{ Apyro), ua je saro snauaj ra4eHrrz$lrxaqraje
epo3rroHr.rx noApy.rja nocao roju [peTXoAr{ 6ruro rojerra
crparerrrKoM upojer<ry noraJrHoM unu rno6a,rnorrr. I{sno-
xeHa npoqeAypa :a ugenru$uraqujy epo3rroHr4x rroA-
pytja, npnueruyje ce ca ycnexoM y Haruoj unxesepcrcoj
qpaKcrr.

Tarcofe, rpe6a utvnru y BLrAy Aa cy epo3r.roHo r4

6yjr.runo no4pyvje llefyco6Ho [oBe3arilr, raKo Aa ro
rroApa3ryeBa trcrr4 TperMan na canaqujtr 14 oApx{aBarby
o6jexara, Kao rr ruraHrrpany 14 r43{paAEH HoBux o6jerara
Ha rHM no4pyrjurraa.

Haxalocr, ntla joIrr .{enoBa ua repnropaju perry_
6nnr<e na rojuua lr4eurn$tl aquja epoaraonuxu 6yjtrt-
uux no4pyuja nuje ypaleua.

9.3AXBAJIHOCT

Apopu ce saxnalyjy MuHucrapcrBy rrpocBere 14

nayre Pely6nurce Cp6nje.roje je npojerrorra Tp37005,
Oqeua yrlrqaja KlrrrMarcKr4x rpoMeHa Ha BoAHe pecypce
y Cp6uju, oruoryhulo peanusaqujy oBor ucrpar(HB€rma.
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